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a greater pressure at the axis and therefore causing the conducting liquid to move along the axis away from the point of small cross-section. This causes a pinching of the conductor at this point.
The pressure produced at the axis of a cylindrical liquid conductor, by the electro-magnetic attraction of the particles composing it, has been calculated by Dr. Northrup and is given by the formula:1
44,479,100 5     .
in which P is the pressure at the axis in pounds per square inch, C is the total current (either direct or alternating) in amperes, and 5 is the cross-section in square inches.
In a conductor of varying cross-section, the value of P varies from point to point along the axis, and this causes an axial flow of the liquid from points of small to points of large cross-section; the liquid so displaced returning along the surface of the conductor. This circulation, which has been termed the "jet effect," is an essential feature of the Hering furnace, Fig. 21.
If the molten conductor lies in an open channel, as in the Kjellin furnace, the attraction between the conducting particles tends to depress the surface of the metal at any point of restricted cross-section. This action, if not too strong, may be balanced by the hydraulic pressure tending to keep the liquid level; but if the depression amounts to a certain proportion of the original depth of the liquid, the equilibrium between these forces becomes unstable, as at this point any further decrease in cross-section increases the pinching force (by raising the current density) more rapidly than it increases the restoring force due to difference of level, and the conductor suddenly breaks in two.
Dr. Hering finds that for a conductor of rectangular cross-section this critical condition should be reached when the depth of the liquid has been reduced to half its original amount. Taking a conductor having originally a depth equal to twice its width, so that with the critical current the pinched portion' will be square in section, Dr. Hering offers the formula:
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1 In the original formula, as modified by Dr. Hering, Trans. Am. Electrochem. Soc, xv, 1909, p. 257. 5 stands for square centimeters and P for pounds per square centimeter. The formula is unaffected by this change from square centimeters to square inches.                                                                       '. Electrochem. Soc., xi, 1907, p. 329. "The Working Limit in Electrical Furnaces Due to the 'Pinch' Phenomenon." Trans. Am. Electrochem. Soc., xv, 1909, p. 255.ionately reduced, and would agree more nearly with the other figures for this class of furnace.
